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Effect of Gamigyuibi-tang on the Penile Erection Induced by
Apomorphine HCI and Erectic Dysfunction Induced by p,p-DDE

Joo Min Hwang', Dong Yun Kang?, Sung Hui Byun®, Jong Hyun Park®, Eun Ha Kim®, Sang Chan Kim™

1:Joeun oriental clinic, 2: Gamchodang oriental clinic, 3. College of Oriental Medicine, Daegu Hanny University,

The effect of Gamigyuibi-tang on the penile erection induced by apomorphine HCI and on the erectile dysfunction
induced by p,p-DDE, an environmental hormone derivate of DDT, were monitored using male cats. The changes of
penile length, diameter, erectic periods and histological profiles of corpus cavernosum and corpus spongiosum were
observed with blood testosterone levels. In conclusion, dose-dependent and significant increase of penile length,
diameter, erectic periods and blood testosterone levels were detected in the Gamigyuibitang-dosing groups compared
to other groups. In addition, it is also demonstrated that the increasement of congestion of blood vessels and dilation
of connective tissues, and decreasement of adipocytes in the corpus cavernosum andfor corpus spongiosum of the
Gamigyuibitang-dosing groups. According to these results, it is considered that Gamigyuibitang has some augmentation
effect against to apomorphine HCi inducing penile erection and it also suggested that Gamigyuibitang has favorable
effect to treatment of erectic dysfunctions induced by p,p-DDE.
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BIERE ANAL EHE dRE EZEY Mgo] AlSs
HEOIAITH FAMA) g o) U2 gick $ ZRFS
BES wdul) SE4AS Ue BEREARS REGHREE 8
FOLL U8, o] RE2 U2 EAXRA I ZEFRAOE 0]
FoH A, 249 wyle o] 229 T gkl glaf ol
ST}, Wt Simopoulos” S BEEHIE EAISHs B
T B3 @igo] YholA 71018 BEREEBANA 46 l
24P 3192, Traish™ £2 AMAl BREEGRS B
21} ZERAY 1180l WslEn, o] testosteroned) —r-O:IE
& 7kssitl ko], B RE2S RASHSE olg ¥ ]S
U712 E 9 WHalol] 71915k AL E YEdA UCh L3 FHEAR
9 X|Felle og] 7K YEHE0] o18FA 21 UL FE
Aol 2HEole eSS BEERAR e Rifd 28 F¢
she wYIl 254 22 fusls AES Sosls o)
gl AIgEH A 21 ALY, 015 £FY EES {udsts= v}
& thEAQ! OHZ2 apomorphine SLE LA Qoo™ ojn)
I F3t YE=old Aok, 281}, apomorphine A o) =
Bl Botol 22 7E SF A= 540) dsU vEht B4
51 Qo= g"®, Andersson'” S apomorphined} sildenafil
(ViagraTM)Q] &l 25t 4452180 o, apomorphine?] A}
BHE Z24A18 4= Utk BAI6ks & apomorphine®} §&H &
T 54 8 4HIAE WFT) AS ko] AIEFHAL
T} wei] 2 dFolMe SR agolol MEEHES st

2, apormorphine 2 mg/kgg U3 Fo3 & 49 g, 2
of ¥ w7] A&AIR HEY) e 84 UAY Q% SHHA
9 ZAGH] HIE BESIAL, testosteroned) HIIE HEGIA,
JTIbKERRREO] apomorphined)] 9JgF 34 penile erectionol] 1)
e FEgE "okl thEde §4352=201 pp-DDEE
500mg/kg Fooll Qg FEREES R Lolol INEREIRE
o8l 0] E0| AT EE stressoll 29 w71EH0] 1)
= g8 5Y% BHEo R AN

2 o
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1. HHHW

001219 &3 3~35kgd R Dko] (Charles River,
Japan)& ALE (&AL 9)%)9} B £55] Sd0A dgd
80 15797 A SAI & & 972 Z TEsId 7t #d 100}
2|4 deldl A1E3I D}.

2. HEEES Eoy
Apomorphineoi] 9J5l FuElE chiEtt sl niX]E o
IRERARE S Eﬁrg HEl7) 8 (AE 1), AESEL B4R
T (NG), delaldE 2577} #) 508} ¥ apomorphine
oZ wyE QulI7) F (ApGl), 247} 500 & 250mg/kgS)
RS SEEE 257 Fogt & apomorphineQE 87)E
r Y B)2Z TE51%12H, p,p-DDEo

o3t Wl Axjo] vlx)e mEEERY E3E JE3P) f6
(48 2), YXESE 1FYT Folt £ apomorphine2 2 &
71& T (ApG2), pp-DDEE Foigh & 157 ¥l
AlEpE 2E0ElT apomorphineQE w71E FERAZ T
[DDEG), pp-DDEE T3St & 157 217 500
250mg/kg9] MHFKEFMES FHOIL apomorphineR T W7 E
T F (22 Gami C & D)2E FEBINCE 0] dEolA

NGE 48 104 SUT T ol&3I Blasiiem, z &
g suigle BEY A7 W dolg EFdl Wl A&AE &
A5 1, UIMA] 5012]& apomorphine £ 12 & RZAHA}
2 8E testosterone THEF ZHol AMHRSICE

M %

3. Apomorphineol] 23+ $h#9| #FHit

AREEQ| W] Brien'” 59 Wioll whz} AllA RE
gZoZ 2dZ 2 mg/kg® apomorphine hydrochloride
hemihydrate (apomorphine HCl, Aldrich Chemical Co,
Milwaukee, USA, Cat No., 3639%4-4)& T} FAKSI] |Fursled
©m, apomorphine HCI2 TH3| B 5IQICT

4. p,p-DDEol QI3 #h&EA29] FH

AESEY W] RHS Bren” 9 W wz
500mg/kgel 2, 2-Bis (4-chlorophenyl)-1, 1-dichloroethylene (p,
p-DDE, Aldrich Chemical Co., Milwaukee, USA, Cat No., 12389-7)
g 58 FAlold /UGN 2H, p,p-DDEE T3 FAHSIA.

Table 1. Composition of Gamigyuibi-tang used in this study

B LWL Ak
% K Astragali Radix 6
A # Gingseng Radix 6
B it Atractylodis Rhizoma alba 6
g Hoelen 6
[5:3- S Zizyphi Spinost Semen 6
] Longanae Arillus 6
T B Angelicae Gigantis Radix 4
B % Polygalae Radix 4
T X Zingiberis Rhizoma 4
X ® Zizyohi Fructus 4
HEF Lyci Fructus 4
E2F Rubi Fructus 4
BT Cuscutae Semen 4
AGT Schizandrae Fructus 4
BYF Plantaginis Semen 4
B oM Dioscorea Radix 4
B B Antler Extracts 4
B o Morindae Radix 4
H E Glycyrrhiza Radix 2
x & Saussureae Radix 2
X A Phellodendri Cortex 2
Total 0
5. #ho] e
MAEP MRS 108 B8 BA4 4000mIE 71E F&

3t & Fo 01-49_" A MNE rotar y vaporator2 729 =&5l9
BERHO FEEE I U SEURSI & 1036g2 2 £&
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U‘? %}—8 500 & 250mg/kgS
L B7EA It Al
*}R% oz H'E lsoﬂﬁ }01 AR, B F EE
AYE Table 13} Lot JEEE FTFAE 2249 889
TR FEEE gelatin capsule (Tropac Inc., USA, Size
12)o] M3l 5120l 13] & 14 &= 797 A75d sk

6. R¥Q ER ¥ Hol9 &%

ZYzE AT BE UE oA apomorphine HCIE F
o oF 5% FHE] 20& 7 OT BE XY R UoIE &5F
SkR2H, HaFolAE apomorphine HCIS Fois}A] ka1 2
HHOZ |BEO] 217 W Zolg EFIINCE BEY Zol ¥
% 5, 60, 120, 180, 240 % 300%

1

A& apomorphine HCl §¢}
+XE J1E3IT).

o ™ oro

7. B RAEREY 53

B g MAd BE AglrtollA] apomorphine HCIS %
ool W FUAI & BE X W Zoyt iy 2
2 A7 8 WA Z@y & ARe &8sk 3,
apomorphine HCl 50§ & O 5XRE] 20% 14O E ¥ &)
4 U Yolg sk BUTY |940) LERIX 2= 417
7RG & A7he w7l NEAIUCE SIsich

8 B¥E #HEBEAS SUE
UL E AAT ZE 4EEEE apomorphine HCIS

ofsle] w717t faE 28 & ol UEsl pES IS D}
& Bouin®oll 24|17} o]y uFBIP oM, E4EQ WHOR
ethanol &8 AX oiglEl EolE AAISIL 3~4m) ¢4 &
HE Azelict BE wrzx9 wHalg #Esl 5k,
Hematoxylin-eosin G4 HAIS & BERMMO REEHE
9] ZASHY WslE A3Hn|F Slolx BEBINCE

9. firh testosterone EY{HS] ¥k,

BAEE AASH U EZ20)A] apomorphine HCIZ W&
Fukl7] 22 F Rompun® (Xylazine hydrochloride, S-8HF3)
ZEFAEIE TFAIF1A, ketalar® (Ketamine
hydrochloride, F3128) 1mg/kgS ZFFAISIH 11FAl7] &,
24E e th2 StHEWE T EA1A Smio) EAE A5

C} A A2 URol4] 244]700]4 ©EX| A1) & 3000rpm
oAl 15871 44 22lsl €& (serum)E 2eiSIRion, 2el
¥ €& F testosterone Automated gamma counter (ICN Co.,
USA, HE mode)Z &E3I3ct

02mg/kgS

10. #EtEEEE

ne ’\i]‘f_— Levene's testE 0|83l AlgQo HiHE &
ot ¥ S84 42 ANOVA HE ST, BHERAKY Z e
Kruskal-Wallis HE2Z #319 xolg FH3INct FAHo
W8 AL Scheffe’s test ’Ei= Mann-Whitney Wilcoxon's test

UEH - Y28 B4

€ EAISKA p-valuert 0.05 0l51Y B2 FAHES QEEIRC
0}, EAAMEI= SPSS for Windows (Release 6.1.2, SPSS Inc,
USA)E ARSSICH

Al

Al Al A

o Tl

il

1 &% Zol9 &

FA A AR NGoAE 1.68~1.70cm MEZ &£&7|7}
Q1 527 W 9iH ApGl Foll4l= apomorphine HCl £ &
5%ol 221 £ 0.67emT FETO] HilZol Hld RN U=
(p<0.01) &7/t QIF=HIOM, o & 180Fo|T 193
021cmZ BEFO] HakFol Bl SYA Y= (p<0.05) Z7}7}
QAR O, B 240 Y 300X Soe zHzt 1.63 = 0.55cem$
166 + 0.27cmE FEF o] ot FABH BEZACT 1A
500mg/kgd] LIRS FEE S0P Gami A FoAE
apomorphine HCl £ 5% Fol 366 £ 1.08cmZ E&5 o] &
A2 % ApGl Foll B3] /A4 e (p<0.01) F7171 IEEA
I, olEs AN S 5o 240% FMA) A &HE RAoE #ET
Rt Gami B FollAl= apomorphine HCl £ 55 %ol 341 +
127cmZ #ETlOl F4t Y ApGl ZHUE §94 U=
(p<0.01 & <0.05) £717} AEEY LN, T 240k 7K &
Ay AFEFACKFig.1).
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Fig. 1. Effect of Gamigyuibitang on the penile length induced by
apomorphine HCI. Lines are expressed as Mean+SD of 5 rats. (* p(0.01
compared to that of NG: ™ p(0.05 compared to that of NG. # p<0.01 compared
to that of ApG1: ## p<0.05 compared to that of ApG1)

T ApG2 TollAls ApGl 3 RAKH Fo 5% &
223 + 0982 Fiktol vls] FAY A (p<0.01) BE Lol
ZE7171 QIFERNON, B & 180£71K] §94o] BETYS
L}, pp-DDE 500mg/kgS =Z FA}3 DDEG Fojil=
apomorphine HCI £ 5% Zajg} 1.93 + 0552 Aakatol o)
3l 794 U= (p<0.05) 717} AHEAE 8 T}E A7 HolA

= HU4ZH FARSE ¢RI BEEJ DL, ApG2 2ol HIF 29
A A& (p<0.01 EE= <0.05) BE Z0]9 ZH47} apomorphine
HCl o 5% ZRE] oF 180X 71X A&EHE A0 #ay
RUct S AeRERARE 500 ! 250mg/kgS p,p-DDE B4 E 1
ZFU7} BRI XS Gami C W D £ AL
ol 5% Zol Z+z} 341 + 078cmS&} 3.22 *

$ apomorphine HCl %
115emZ BEEO]
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IBRERAREO] RS EE0] ¢ $HERZE U ¢4 Apomorpined] penile erectionol DXl @&

YT, ApG2 U DDEG Toll HI# 894 U&= (p<0.01 E&=
<0.05) Z7} BAFACE. ol2id FAY Y& E7H= Gami CZ
9] 4% 5o 240 F7Al 4T, ApG2 U DDEG Fofl Hls)
AHEAJLQLY, Gami D FollME T & 180X7HK) QIEEUT
F0f 240& Foll= DDEG Tofl thsh 794 (p<0.05)7}F Q185
ATH(Fig.2).
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Fig. 2. Effect of Gamigyuibi-tang on the penile length induced by
apomorphine HCI after treatment of p,p-DDE (* p<0.01 compared to that
of NG ™ p¢0.05 compared fo that of NG, # p<0.01 compared to that of ApG2:
## p<0.05 compared to that of ApG2, a p<0.01 compared to that of DDEG: b
p<0.05 compared to that of DDEG)

2. BE BEES B

BRA HaE0l NGolAlE 0.79~0.87cm MER Z& 7|7}
Q1 587 BEER M, A 717HSe KA glol FAlGHA #&
F Tt Lt ApGl TollA{# apomorphine HCl E&j & 550
108 £ 03lemE #ETO] ool vla] FAE A& (p<0.05)
AFQ 77t 1EERen, £ & 180%0]E 108 + 0.27cm
T Baso] gaatol visl f94 AE (p<0.05) E717t QA E
RS}, B0 240 & 300% Foll= 242} 0.88 + 0.26cme} 0.83 *
022cmz  FEE] AT FABHH FEHJCE B
500mg/kg2| FGRERRRE FEE T Gami A FolAE
apomorphine HCl £of 5& Foll 1.27 + 036cmZ X500 &
AT H ApGl Foll H1al {4 U= (p<0.01 E= p<0.05) E7}
7 AFHNAIL, o2 FAH S A 240% 7] X&EHE A
oF FEEHFCEL Gami Brol4lE apomorphine HCl 2 5%
Zof 119 £ 04lemE FETO] B4T D ApGl ZET} {94
UAE (p<0.01 H= <0.05) Z717} QFPEUOM, Gami A T &
AIBHH 8ol 2402 F7HA Fol4 QA EIAUCHFig.3).

SHE YeMESE 17397 E53 ApG2 FollA T ApGl
T FABHA o 5% Foll 111 + 021emZP F kol H|EH
FAY AE (pe0.01) ¥ A F77t QF=HUCH, B &
180E7MA Hakzol Blal RQdo] BEEULL}, pp-DDE
500mg/kgE BZ FAIG & MolAlHE LB 177 275N
¢t DDEG F*ollA{& apomorphine HCl £ 5% Zog} 1.08 =
0.28% Fikwoll Hldh 7Y A (p<0.05) B717 QFHRE
¥ UE AlRMolMe Al FAE £12 BEEA,
ApG2 Tl B3l 94 U&= (p<0.01 &= <0.05) BE 249
Z+427} apomorphine HCl £ 60X F2E] oF 180% E7IA] A
£rlE A2 BEAEUCE S KRS 500 - 250mg/kg

€ pp-DDE £ F 15U AR Gami C W D $9 EL
apomorphine HCl §of 5% Fol| ¥ =ZHo] z+2} 126 *
041cm$} 118 + 021emE TaFo] AT, ApG2 X DDEG
ool B3 94 U (p<0.0l e <0.05) 7)1 BEFACE 0
BT f98 Je E7le F TollM BF Bol £ 240X 7
B4at, ApG2 % DDEGTol| Hldl QI™ERI O, Gami D29
B9 Fo & 5Xole ApG2 73 f940) QFERA) ¢ta, &
A7 ® DDEG Fofl H1giATE RAY e (p<0.01 £ <0.05)
BE 2E9 57171 AEEUCKFig4).
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Fig. 3. Effect of Gamigyuibi-tang on the penile diameter induced by
apomorphine HCL. (- p(0.01 compared to that of NG: ™ p{0.05 compared 1o
that of NG, # p¢001 compared to that of ApG1: ## p{0.05 compared 1o that of
ApG1)

25 r

~-NG

Diameter{cm)

20

05

0.0 L n U,

Time{sacond)
Fig. 4. Effect of Gamigyuibi-tang on the penile diameter induced by
apomorphine HCI after treatment of p,p-DDE (* p(0.01 compared to- that
of NG ™ p(0.05 compared to tat of NG, # p{001 compared to that of ApG2:
## p(0.05 compared to that of ApG2, a p<0.01 compared to that of DDEG: b
p{0.05 compared to that of DDEG)

3. BE PE BN W ,
SRR HAREQ! NGollAle BE 27 U dolg Wiy}
BREA QoI W7} O1BOIX K YS HOT PEW uiM,
ApGl Zoll4E 180 + 31265% BEEUCH MHRMEES A7
E0i3 Gami A X B RojAl= 242 276 + 1673 X 256 +
16.73 X2 #aTo] ApGl Fof HI3 F94 U= (p<0.01) &7}
7b QIEEINCE ApG2 TolAE 192 + 280X FE #ETEoO]
ApGl ol B3l ThA 3} AOE FEHAU LU, FAHS AFH
Al oot FARSE A2 Q1B Rt 318 p,p-DDEE T3 Rl
DDEG wllA& 11 + 82245 & BET|O ApG2 Foll Bidh {9
d Ue (p<0.01) AT 247t BEEATE 318 pp-DDEE 5
gt & MEERARES SIS Gami C Y DrnsollA= 242t 248
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+ 2280 % 200 + 31623 BEE0} ApG2 X DDEG Zoj 1)
& |94 U (p<0.01 EE <0.05) Z7} BREJCHFigS).

300 -
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Erection perods(second)
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NG ApG1 Gami A Gami B ApG2 DDEG GamiC GamiD
Groups
Fig. 5. Effect of Gamigyuibi-tang on the erection periods induced by
apomorphine HCI andfor p,p-DDE (* p<0.01 compared to that of ApG1 or
ApG2: ™ p{005 compared to that of ApG2. # p<0.01 compared to that of DDEG:
## p(0.05 compared to that of DDEG)

4. BE W RE HHEY HiEn 8

ERAA 420l NGO BE it old 4ulg 74
RE Fo tieg gae gRd JHE FEHAeH, BE
AR E M5l etk @ A TABO| tight
SHH ZEE UEE HEEQ FaIdEE UEME AR #
AU (Fig.6 a, b). 3H BE SIHIZ A4] thFe] Zatxa)
o Y ZE U d@oF FEE BEEeH, dExie
o £ tight$h AN Z, S TR DA @2 LEIE BEEo A
EEQ FHTIMEE VERHATE (Figé ¢, d).

Fig. 6. Histological profiles in the corpus cavernosum and corpus
spongiosum of the normal male cat (a: Corpus cavernosum of NG, b: High
magnification of a. ¢: Corpus spongiosumn of NG, d: High magnification of ¢,
Hematoxylin-eosin siam: a, ¢ x300: b, d: x600)

Apomorphine HCIE T3t FAKGKY wWIgE [EIZ
ApGl ¥ ApG2 9] [RE NHZA2 REe) I2 I7ZE ok
ol EXsh= w71d AEIRAIEY ApolE0] B35 FaT
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Rem (HEEZQ edema), & HA| BiR= ] 9 g+
€ ERoHL e AT HEFAUCY (Fig7 a, b, ). BE EHFHE
Al o] ARZE, ZEEZ] W SUCE THE FREU
O}, Q) NGoilxieh= 2] Z8EZ] Alo]8300) tha: &
Fgjo] PEEHAULH, BiEE E¥ 4] FEEA, T @l
7t FUE ZALHECE HEEAN (Fig7 ¢ d, f).

Fig. 7. Histological profiles in the corpus cavernosum and corpus
spongiosum of the male cats after treatment of apomorphine HCI
(ApG1 and ApG2). a: Corpus cavernosum of ApG1. b: High magnification of
a. ¢ Corpus sponglosum of ApG1 d. High magnification of c. e Corpus
cavernosum of ApG2 f. Corpus spongiosum of ApG2. Hematoxylin-eosin stain: a,
¢, e f x300: b, d: x600.)

Fig. 8. Histological profiles in the corpus cavernosum and corpus
spongiosum of the male cats after treatment of apomorphine HCI
and Gamigyuibi-tang 500mg/kg (Gami A). (a: Corpus cavernosum of
Gamt A. b High magnification of a. ¢: Corpus spongiosum of Gamt A. d: High
magnification of ¢. Hematoxylin-eosin stain: a, ¢ x300: b, & x600. )



TRSRERREEOl IS EHoll QI8 $EARL Y W4t Apomorpined] penile erectionofl @)X @

IR S AISodst £ apomorphine HCIE ®W71E &
Wot Gami A % B 19 R #R1E0 22, Gami A FolAl=
RE Hut A7E okzholl Exghs w7y Z@xR9) 287
ZEzA Alol &9 ghalo] AE| BETR2H, o] Bjo) &
Mohe €Y U #iRol AP EACE (Fig8 a, b). ESH Gami
B ZollAE Gami A F3} FAKE ZAAWE UEMIQCL,

LI

2O BIRE2 td 248 AOE FEEACY (Figd a, b).

Fig. 8. Histological profiles in the corpus cavernosum and corpus
spongiosum of the male cats after treatment of apomorphine HCI
and Gamigyuibi-tang 250mg/kg (Gami B). (a: Corpus cavermosum of
Gami B. b: High magnification of a. ¢ Corpus spongiosum of Gamr 8. d: High
magnification of ¢. Hematoxyhn-eosin stain: a, ¢ X 300; b, d: x600)

Fig. 10. Histological profiles in the corpus cavernosum and corpus
spongiosum of the male cats after treatment of apomorphine HCI
and p,p-DDE (DDEG). (a: Corpus cavernosum of DDEG. b High
magnification of a. ¢: Corpus spongiosum of DDEG. d: High magmification of ¢
Hematoxylin-eosin stain: a, ¢ x300: b, d: x600.)
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T ¥ HHEALS Gami A 79 22 H4FT ApGl
Toll the Exigie] XYxRE FX8 2hst HEtxE Aol g
) 2Fo] BEHACOH, AHY BE 9 RIEO) AFHA
i (Fig8 b, ¢), Gami B FolE 1 HE7} cha oloksix|nt
Gami A 3} RARSE A T8 A4S UEREICH (Fig9d b, c).
p.p-DDEE 27 FAIS} % apomorphine HCIZ w718 a4
1l DDEG 9 42, RiE mts 3470 S4B 4148 v
ECU, 450 BIRE g@o] BEHIIT SICt (Fig10 a,
b). £ BE miHE A 3470 SARBHA Ags Wy 2
RZEET thed €3 R AYERoZ ToEN UKoY, 4
0] BEE g3 94 BEHJUC (Fig.10 ¢, d). p,p-DDE Al
B IRERIRES FXX$ ©he apomorphine HCIZ Soi5ia]
W71E SLAIZ Gami C U Gami DO} A, R FHgolIA
£ Gami A ¥ BS} §A3) ZA4H0] BEEROU, F 72 12
Folxl BEEY RO 4£H AL AEWHUC) (Figll a, b;
Fig12 a, b).

T3 BE BT EHo BIE §TI) Cha 24
E ¥ Gami A ¥ B F1 AR} ZALHAES LIEINRITE 3
REE UEMA &&= 2229 chula AwxAlg] 48 £}
1) o1EHR L), VIEN I 291 ApG2ZHET) B A3 &
7] AEHE UEME A28 SREACH, 5] DDEG Fofl bl
Bl @A 27) MEE UERIE A2E BERAUTE (Figll
t, d; Fig12 ¢, d).
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Fig. 11. Histologicai profiles in the corpus cavernosum and corpus
spongiosum of the male cats after treatment of apomorphine HCI,
p.p-DDE and Gamigyuibi-tang 500mg/kg (Gami C). (a: Corpus
cavernosum of Gami C. b: High magnification of a. ¢: Corpus spongiosum of Gami
C. d: High magnification of c. Hematoxylin-eosin stain: a, ¢ x300: b. d: x600.)

oldollA RiE e B BE mBRNY ZXSE Hils
W AR Alol&Eiel B3 (BE), MY A g
Y FIM (congestion) 2F thyxlo) WAFROM, I BT
Table 2 & 33} 2T}



Fig. 12. Histological profiles in the corpus cavernosum and corpus
spongiosum of the male cats after treatment of apomorphine HCI,
p.p-DDE and Gamigyuibi-tang 250mg/kg (Gami D). {a. Corpus
cavernosum of Gami D, b: High magnification of a. ¢: Corpus spongiosum of Gami
D d: High magnification of ¢. Hematoxylin-eosin stain: a, ¢ x 300 b, d x600)

Table 2. Histological changes on the corpus spongiosum after
treatment of Gamigyuibi-tang, apomorphine HC! andfor p,p-DDE

Group ID

Edema of connective tissues Congestion of blood vessels

NG S +
ApG1 + +
Gami A +++ +++
Gami B +++ + 4+
ApG2 + +
DDEG + +
Gamt C +++ + 4+
Gami D + + ) + 4+ +

Remarks: +: shght, +: a few, ++: moderate, + + +:severe

Table 3. Histological changes on the corpus cavernosum after
treatment of Gamigyuibi-tang, apomorphine HCI and/or p,p-DDE

Edema of Congestion of

Group D connective fissues  blood vessels Adipose cells
NG + + +++
ApG1 + + ++
Gami A ++ 4+ + 4+ +
Gam B ++ + +++
ApG2 + + + +
DDEG + + +4++
Gami C + 4+ +++ +
Gami D +++ + 4+ + +

Remarks: +: stght +: a few, + +: moderate, + + +:severe

5. [ieh testosterone &ESY 8t

2% HAKEO! NGollAl= 678 + 129ng/miZ BEY 1)
™, apomorphine HCI Foigh ApGl oA 989 +
1.01ng/mlZ Fatwlo] HiFol vid) F9Y AE (p<0.05) EF
testosterone g}l E7171 QIARIUCE $HH 500mg/ kgl Angk
FiE 2228 mEAS Gami A FolME 1521 £ 311

—
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8 - AR5 - DR

ng/mlZ EFFEo] T H ApGl ol BIE FAY U=
(p<0.01) B717t QEHR L, 250mg/ kg IMKFES BTN
3} Gami B FOIAE 1427 + 4.0Ing/miE BAT|o) Hi &
ApGl Tol) BI3 Sl e (p<0.05 £ p<0.01) 5718 UE}
WoT 8k deldlgdeg 17U 358 ApG2 TolX:
ApGl Z3} SAIBIA 1001 £ 226ng/miF BEEO] BART0)
Bl S94 UE (p<0.05) S testosterone BEFY] F7171 Q1F
SO0, p,p-DDE 500mg/kgS 2z FAS & Melalgsnt
£ 1597 27503 DDEG FolAlE 613 + 18Ing/miZ &
AT FARE £X1E& VERIRSH, ApG2oll gl |94 UE
(p<0.01) ZA&7} AFEACE MEKEEME 500 H 250mg/kgS
pp-DDE £ % 1FU7H AX|$ Gami C U D 79 E2, 2
Z} 1493 + 4.08ng/mix} 13.16 + 128ng/mlZ TEEFO FHat
o, ApG2 Bl DDEG Mol Blal R4 A& (p<0.01 & <0.05)
&7} BE=]ACHFig13).

Testosterone(ng/ml}

' NG ApG1 GamiA GamiB  ApG2 DDEG  GamiC GamiD

Groups
Fig. 13. Effect of Gamigyuibi-tang on the blood testosterone levels
induced by apomorphine HCI andfor p,p-DDE. ¢ p(001 compared to
that of NG: ™ p<0.05 compared to that of NG, # p<0.01 compared to that of ApG1.
## p(0.05 compared to that of ApGi, a p(0.01 compared to that of DDEG. b
p<0.05 compared to that of DDEG)

kU Z

PHEA2S W9 JHHOZE dHg Lo HAHoe
E5 (impotence)Zl BEIRAL HES0IE Wol ARl BF
301 9m|7} WEZS YSEE #EA2o|ghs 807t BE
P RS2 Y7k A B SRMES FERLE et
Faprt BaEle] o), I HEs 711 daid X ekem,
HE3 B FA| o] Fo{XIA| R YTk 01F Bakircioglu™ E
2 1 FEg AMEE weiAl EUAT A 7HX]Y) srkirt 2
gizlo] A= Ae IS AHSEE0RE FueE BEARZ rat
9 EAL X Fol IE0IAT 11 7112 oA BHE AIA]
UUCIT HAFE Om, Adaikan®™ =2 X %3 New Zealand
white & E7|9 BE EBigshol s BEE(Tribulus terrestis
L)Z&EY Ag| GHE AAs A3} Yo AN g@B ¢HF5
g =9 27} F242 §1OLY, noradrenaline the} €HEE X
AIZ1EZ A9 ‘proerectile 2H870] Ui FABIUCE o]l
418 prostaglandin E1 & A|Q) limaprostd] &7|7T ZHE
Shokaiatal BiRRE vt limprost7t Y HLE LS GHE

A

o B0



KERARER0] BIES 2] At FEERE L H4} Apomorpine®] penile erectionol] DXl EY

olul, F 71 B 23 wiuigo] fuEA) &1 55X Y
wy]  (mild erection) WI2El SrEcin S
Apomorphine HCIS] 217] Fbd & ojm) & Ui em, 1L
Ag7)1He hiEe UEE A28 ¢uA ck”. Brien™
&2 ratollA] 80microg./kgdl EHE FTFHEHE U3 FHHS
o B4 w7t FUBCHTL SR L, Carrier” £ Ay B
HE WsEe B4 Yol il €71MQ] apomorphine
of thet wrldlEsg ZUEC R erlsdo] dya U #:
o] Y& 7IsH e A v} U2, HE A FHHAMLL Varrinal
Heaton™ o}l 9l3} apomorphineg 0|83t whH o g HEEUCH
3} Elabbady™ £2 HRMol 9L 319 Hue) wses
Hagholl Qlof apomorphine bicassay testg AME3h= & S
7HX] apomorphine®) Hiigtt W] KU i R2 AEHNE 7
WU5he A EE modelE EEl AEEHOIROH, AlgolAME O
FI7} oln) BELS Tk &, Lal®? E2 apomorphine HCI
& 6} TR Aol SAgH WrlekEo] FuEetl B st
Form, E3) BES AZo] 2cm ol E71EH, o= HHE 1
2 ol NLECIL 51K, ARgolA 71 RES YAE-ES
Bl FAM 2 i 4mg/kgQF LM AT, Lol 418
¥ EMES BRBATTFHEA MK, BE, EHX ¥
MOE T4 Unt. BWES BiBAY FOZ REmm &
R LSH LLIRRRES) B2 BEsher, ERBSE 508
Slo] KMol REdHA Zlof LMBiEth, BEARR BFSE# &
s meEH THK BHEA, REBsY 34& AEs
AFRAS BERDHY HO2 BYI A4 HOoW ik
el ARSI BTE ARoH k. IBDZ 4o
AFSE MRS LE S fECH BEASZE o9 B
F2so FEE ALE AIREHo 48d 383Kt

= 489 Z1 2mg/kge] apomorphine HCIE ©3] 1l3}
AFSH ApGl W ApG2 9] A2 5o & 5XFE BE 24
Zolg RAY Ue E7I7F BEEULH, oF 180% 0]} X
HE AoE Batwo] agolaME g LREEN [AR
it 9i7iRkE0] FtElE AR HAEYUCH ET NG
Be MRS 18dMe 18X &2 ApGl ol H]al g

b %2

W Zol9 ) ROy UM FEHQL LI W&
HAl 256~2762F FUIEE A2E FEEHUSH, T

AELOF 7] A&AI7M0) TR AR E ALE By
. O] sildenafillo] apomorphineS & JREtx]& 271HHS&
&A1 B2 PEALZ X)Fol apomorphinel}e] H&0)
FREcHe 217 n)Fo] Hol MRS 94l ol &
FHE VER o+ AE AL YAEH, sildenafillo] ratol A
Bl7] XA 3784 6258 & 2ME T o) |ARIckn
Blod™, B U39 #at TYololA WAL A1710] 180K WS
ollA] INGRERIE Eojoll Q8 256~276 4T HAME MO Kol
sildenafill3} |A}SH FTE LIERE AOZ W RICE T8t
sildenafillo] HWEdZ 78 Uehls oW mskEHEe
@A okdglt el FEEE FTRN7E VISSIER
sildenafill Hr} AHE0] WS AL L YZRC) Kok kMG

0o o0 > M g
Ho TLooM o oY o

€ apomorphine AH9) B4 &, Bi'*V7} SEUH0IA 7
AL LHHNE o, MEERES HES e v US
ASE WAEH, mikEMBo W8OZ ALE apomorphine|

S ZZAE £ U8 ALSE 7IUERUct £ mkEmES
A™YHQ] &) fUsE 7ML J7IEThE apomorphineoll T
S EHSE B7MAFIe ACE Hol | ¥ (Tribulus terrestis L.)
ZEET SAKS &9 proerectile ¥I27E NI Y= HOE
Wzen), 38 ppDDEE  DDT  (1,11-trichloro-2,2-
bischlorophenylethane)Q] thALXIQ) Y&HEOZ, ZIFEQ) why| B2
Aol AIEHZ UEid Uor, gEIEE FEA ZA
(androgen receptor antagonist) £ UedX flutamideQ} F+XEH O
T o RABI] PEFRE FRAT)E A2E gHA Utk
. w3 p,p-DDER AKgo) AHe BZHolE dH HE 4 s
$HS2E9 YFOT octylphenols} g p,p-DDE L&Al
21 GXI9 {4818 (gonadosomatic index)Q] A7} ZepEmY,
U] 28 Zr)siAe Aol A flutamideQ} FAKSH HEAR2E =
Wt & Qb Basle] Yob?. 28jut Cocco} Benichou™=
WA E0) vl p,p-DDES] HEHE & AF$ A3l Hrd
E 4ddA e QoL 8k, 39T 22 447 483 A8
¢l BAZ Qloul, AT HEAEE FUAIE 7Hs8E wiA
3 4 gilz 3ok B3], Brien E2 pp-DDEZ}
apomorphine 2 2 FulT)= penile erectiong ZZR17|H, £5]
500 mg/kge] &S i3] BZAF Al A] apomorphine?] penile
erection EIE HolT 2FF/ T AMAIIITHL diRct 2 o+
9] A3 pp-DDE 500mg/kgS ©3 ZBAFAE 157¢ &
apomorphine HCloll 2I$t Wit izt AHMEJLEZ
p.p-DDEol| 93} AR 20 St o)xe) Bug "3} g4}
B AoZ Azgr} I3 IRERES Foig 8Tl
BUEHCZ w7t EXE HOE vjRoHot MkREME
o] pp-DDEE FUEE $HEA2Y A5 RE8 ROE 42
Hck 1y 80 fE 82 B 49 ZAE ¢ 4+ |
CHZE S% o] YPHOR U] B2 ATV} o1R0jAol & A2 E
AZtEct 3lE ZRF9 BRES ZRZSHOZ AT (tunica
albugineajoll EEIM Ut BE X RiE HREE 7P
on, ol RS £US EH RA N ZEXEOE ojFAH
Qlo] BEY wy|= o] HE9 ®mm Bikol 25 o]FARICt
¥ w3} Simopoulos’ ES KBE FiRMol EMcHE gHo £
I BEe 2 Fo| BRIWAIA 71018 BEAZE BAIAM &
23| 2P 318 2M, Traish'® S AMAl BE £
BEH ZERZE Q) Hlgo] HIlEM, o] testosteronel] =
o AR 7issittal i, ERLS RASHOZ ol F
&7 WIIEE (erectic tissue)?] H3lo) 7)015l= AOE &
B7 Act o1} A, BRE R Exshe 882N Axs}
71Z (extracellular matrix)o} &¥ wrlo] £Q3 J&e 5in,
HEAEE Fuldhe vl ZEHY gt ole ALE U
H oueYe 22 gREY ZTE PERR: A
(sildenafill)Eoll A3 W7t BE R RE HERY B8
olghol Sj3) fuEE RS olml & ey Uk
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2 4819 AP T apomorphineC E Wr1E Sust
9l B¥E W R AHRZ EXsks BE2 olg, €89 T

I 2 YRR =8 2447 U S EE apomorphined)
2ol 9ai w7 ol olXe B aEPPMn SAlEkA
BEEIQL, MFEREE Foidt FolA ol BEZY ol
e £l ¥ AYRAY 5 4ir) 5o 88 AEHOE
apomorphine & FAHA] £ vld] FAH UAAH 71 H
L& n|Fo|Hol mkiFmEe] wrg XA E ALE 47
E2m, p,p-DDEE Ajgh 7oA SUE RASH X XES
Ba7t MREMBO SO NSHUCSZ MRS
pp-DDES} 242 817 G EEo] o8 s HEAE X5
FEE A2 WZETt $hid A2 3 testosterone Q] Az
2 oo & dEdx] UKol ratd penile erectionS HZH
testosterone B0l A&7 B AlZMRICHY. w3 AR 8
Aol Al EF testosterone] & Z+4rt Buglo] QoM™ 3
BAR29 0] o shiQ] YAVlsdLir s
Zekshe 7H el Yol €5 testosterone gl &3 51
= 702 Ueid UTP?. 313 Aversa® ES 8% testosterone
o] Zhaol S8l YT s BEAES EX10) dFol 438
of siHEZlo] EXfole E&H gIg4o]l AaFo XeiEcl
B IS C). Testosterone®] W7 |FHH S UHAE Edl 0|2
o)X)53*, Mills9} Lewis' & 417 %0t ole} SiHZz Ao &
Aol xR W ol AFPAEIWIE ta sich
Mills* £2 A4 (castrationjol] 93} Surg why] FXo]
testosterone?] =oo)] 93 EPE £ rtn 1%z, Isidori™
E2 2] Foljoll 3l FurE w7] BHE testosterone Ei=
dopaminergic agonist®] Fcjol} 93] X|FEE 4= Uriil sk E,
testosterone?! u}7] HHL mj wWHS od@Mdol o,
testosterone X}HQ] RQE w7 BEH G XN EE ¢ U+ AL/T
oaedx Uk

2 d@79 2 PAR| it EF testosterone e
678 * 129ng/mloz HEEo] FHy IYold €&
testosterone TIEFQ) 6.33 * 1.81ng/ml42)34 FABHA AEE
c} 3t €% testosterone® §EFO] apomorphine Al E7}
ZHT MEFERES siFds 32 88 AEHE2E FA4 A
Al dsd HoE Hol mikEEmEol el SEol e
penile erectiong Al=6hs A2E WAL} £¢ pp-DDEE
T A2, apomorphineft £0i3} Foll HIF FAH A= E
Z testosterone®] ZrAvp T|EE viH NKEHES FAHRS
oAl A4, pp-DDE U apomorphine £07HL} 28 9
ZHOZ €5 testosterone? H FUl} BEFJCEZ,
pp-DDE Rodol) 95 Fatste BERE AT MNKEHERo]
e F3HEY 2o YziEh], 3 73 8 A4ES A%
Ado] o AgEojol & RO F MzAT) oldailA] fnbrERk
59 #15&7} apomorphinedl] Q18] FetElE gl gyl
A& g ¢ p,p-DDEd Q3] FUE #EAR20 0=
date AuE Ay, BEY FFE, Zol, W AHAN Y EF
BRZR ool

(hypogonadism)S

opt rlo

testosterone @H&F0] apomorphine F£67F %

B3 8T AENOE EETL, £ BE U R wttol &
Woke BBEAY olHHE)Y, B BT A4 8 I
Q

EHEE w8 A E7MERNem, ALREQ 2o dA] &
FHAULEE, MKREESY Soe apomorphined 3| {t

-

=}
He fEt SR8 U SUAIS AL #EEHJCE E3
pp-DDEQ £o{oll Qi Fakel o2 QA} (index)Q} Za EE
S71E RESH AAF 2T MkEERCl pp-DDE Adf &
UE pEAR X Fo e FEY A2F EEU, He
3 7E 889 48 Y SHEANE olZoh] AT ol 4EE
ol s@gxloior & H2Z R}

=

4 2

INEERAREO] apomorphinedl] )8t £Z&4 penile erection

ol mjx)= @&k p,p-DDEo) 98] FeE #HhERLol v|Xe F
g "rshy) sk, £21 o] BEY NF, Zol W )
A&AI7] Hslel e BE el RiE SaRe 225k
HEE BWEL1, BE testosteronedl HIE BASINGE B,
Apomorphine HCl 0|2 @7|& 7aet &, AIEE B
Hol9 HalE HabINE AN, NERERE FoToMe 8%
Q&4 o= apomorphine % 2ol Y p,p-DDE FoiFo #]
dl R Ae S BEEJL, ATNEE BE JF9 H
3 WEGINE 23, MEERE FoTdME 8 AEHS
Z apomorphine t= £ B! p,p-DDE FojFol Hlal 74
ANE F77 HEZRCH, AR E e7] ALA79] Helg
LEBIKE ZH, RS RodoMe 8 JEHo=E
apomorphine &% £aiZ ¥ p,p-DDE £ ol HIg) 7AH 2
£717} BETACL. Apomorphine HCL R0 & 271€ g
P&, RE B RE EEA A EXligke 28X E9)
Yo, sl & BERAES +EHEE ZRBEOE BE
H AL RERE  SoTdME
apomorphine TH% £0iF W p,p-DDE Fd 7o) vidh Zgt
9 olad B P TMmtol B9 YA FIIEIR 20, B
fa9 =& T4, Apomorphine HCl R & wW7|E |4
St & % testosterone Y| HIE WEIKE A, MNHEH
il FolTolME 88 AEY 2R apomorphine TS oI
% p;p-DDE $oizol vlal 994 QU £717} BRIKC

OlaollAl MkEEMES T8 TolAM BESY &Y, dol,
17] A &A1 U 85 testosterone BHFO| apomorphine Foj ot
| 2R Hakwol 0idl 8 AEHOE EUIEYL, £ BE
R #Eteol Exche ZEX Y oleHREE)Y, €39 &
REL 9Al 8 JEH0T 94 QA &71EAeH, YR
A9 A dA] BEEJYCEZ NMEEREY  Sds
apomorphineo] 93} FUE = bt EEE HE FiTle
RAoZ #BEEAUCE £ p,p-DDEY Fdol s Fete oF
QIA} (index)] ZiA & B7HE FESH HAELE ML
Bo| p,p-DDEA Q3] Fabe #EALE X|Fol v RES A2
2 Fa=Ach

ok e

o
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